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In our two preceding papers (1, 2) we have given measures of the variability of blood urea and serum creatinine concentrations in normal individuals who were taking known amounts of food protein. These standards have been found useful in forming an opinion as to the renal status of ambulatory patients with proteinuria. As time goes by and successive measurements are made we are able to judge the direction of change in the functional capacity of their kidneys. Such data are of primary clinical value because they are elements in the more complex judgments on which therapeutic decisions depend. But our own experience has forced us to conclude that these methods require supplementation by some procedure more in consonance with the immediate and practical requirements of day to day clinical work. Every day, in every clinic for renal disease, there are apt to be several new patients in whom an answer to the question as to the extent of their renal lesion is needed. This is not usually obtainable from their histories and physical examinations or from the state of their urines. At best these methods may suggest the existence of suburemic or uremic states, but at times they fail us altogether. It is the determination of the concentration of creatinine in the serum that transforms these indications into knowledge on which treatment can be based. Now, in theory, there is no reason why a precise measurement of creatinine cannot be obtained within half an hour or so of drawing the patient's blood. But this determination involves a complete separation from the patient and an absorption in technique that may be inadvisable or impossible. It is then that we need a quick approximate measure of the serum creatinine level to be used for the purpose of general orientation and immediate preliminary treatment.
We happened one day to observe that when the alkaline sodium picrate used for the determination of creatinine was added to whole serum the mixture remained quite clear. As the tube was watched, the orange color of creatinine picrate was seen to appear but as time went on the color deepened so that a few hours later it had become a deep orange, far deeper than the color derivable from the creatinine in the serum we were using. It seemed that there must be some chromogen other than creatinine in whole serum. The two colors can, however, be distinguished. The creatinine color develops quickly, even faster in serum than in a protein-free filtrate from the same serum, whereas the non-creatinine color develops very slowly. In Figure 1 it is shown that within 6 minutes after the addition of alkaline picrate to serum the rate of color formation has already become asymptotic. By making the determinations at 6 minutes we were thus able to measure the quantities of creatinine we added to serum.
In the clinical method we describe, the creati- rum proteins. We take 1.5 ml. of serum in a graduated centrifuge tube, add 3 ml. of 0.5 M. sodium acetate-acetic acid buffer at pH 5 to the 4.5 ml. mark, mix, close with a vaccine stopper through which a hypodermic needle is inserted, and place the tube in a beaker of boiling water for 5 minutes. The coagulum is then emptied onto a small filter and, when a litle more than 1 ml. of filtrate has run into a graduated centrifuge tube, the filter is removed and the volume reduced to exactly 1 ml. by a capillary pipette. Then we add 0.5 ml. of undiluted alkaline picrate (1 ml. of 10 per cent sodium hydrate plus 5 ml. of 1.175 per cent picric acid). The interval timer is set to ring at 10 minutes and the comparison is made with the dichromate standards given in Table I for the filtrate method.
This filtrate method was the one we first developed. It was conjoined with a similar method for the determination of the rate of creatinine excretion in the urine. Desiring a method requiring no more apparatus than graduated centrifuge tubes and capillary pipettes, and avoiding the need for color standards, we diluted the urine color until it matched the color of the serum and thus derived an approximate "creatinine clearance." However, by comparison with results obtained on the same serum and urine by precision methods, and through experiments on rats from which known proportions of the total renal tissue had been removed, we learned that, as a rule, a decrease in creatinine clearance arose not from any diminution in the rate of creatinine excretion but In Table II we give the minus errors first because it is they that are dangerous. Even in these worst examples there is no case in which we were seriously misled., Always we were able to pick 
